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CLAIMS 



1. An automatic separator/extractor having; 

conveying means for conveying a vessel mo unted atone of a plurality of 
mounting sections thereof along a closed path, 

a dispensing section for dispensing a reagent or the like into the vessel 
mounted on said conveying means, 

a liquid processing section for removing and/or extracting liquid other than a 
precipitate inside the vessel mounted on said conveying means, 

a separator for performing separation with respect to the contents inside a 
vessel which is mounted on said conveying means and/or a vessel which is installed 
away from said conveying means, 

vessel moving means for bringing in and taking out said vessel with respect to 
the mounting sections of said conveying means and/or separator, and 

an operation/control section for performing operation and control with respect 
to said conveying means, said dispensing section, said liquid processing section, said 
vessel moving means, and said separator, 

wherein the liouid Processing section has: a liqui d drawing section one or a 
P l urality of noraleft co mmunicated with said liqu id drawing section, and which ran hp 
inserted into said vessel, 

a vert i ca l mo vement mechanism for mo vi n g in a vertical direction said nozzles 

or vessel in order to insert said nozzles into said vessel o r into earh well of said vessel, 
and a combined incline mechanism for incli ning said nozzles and vessel in 
Combination With resnect to said vertical avis, in order to incline said vessel and draw 
in liquid from said nozzles without influencing a precipitate 

2. An automatic separator/extractor according to claim 1, wherein said separator 
exerts a centrifugal force on a vessel containing a substance to be separated, and/or 
exerts a magnetic force on a vessel containing a substance to be separated which is 
combined with magnetic particles, to thereby perform separation. 
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3. An automatic separator/extractor according to claim 1, having an agitating 
section for agitating the contents of the vessel mounted at the mnnnti ng sarAing or 
said conveying means hy vibrating the vessel itself , and said agitating section is 
operated and controlled by the operation/control section. 

4. An automatic separator/extractor according to any one of claim 1 through 
claim 3, wherein said vessel is a microplate provided with a plurality of wells, and 
said conveying means mounts and conveys a plurality of said vessels. 

5. An automatic separator/extractor according to claim 1, wherein said conveying 
means has; a turntable formed in an annulus ring which is rotatable, a plurality of 
mounting sections for mounting a plurality of vessels on the turntable so as to 
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subtend therebetween equally divided base central angles or central angles which are 
multiples of these, and a rotation drive section for repeatedly rotating and stopping 
at units of the base central angle in accordance with instructions from said 
operation/control section. 
5 6. An automatic separator/extractor according to claim 1, wherein a conveying 
speed, a conveying direction, a stop interval, a conveying interval, a conveying 
distance and/or a mounting position for the vessel are set by the operating/control 
means based on the contents or purpose of a specified process. 

7. An automatic separator/extractor according to claim 5, wherein as said 

10 separator, a centrifuge is provided adjacent to the inside or outside of said turntable. 

8. An automatic separator/extractor according to claim 7, wherein a rotation 
Q speed of said centrifuge, a rotation time and a location of a vessel are set by said 

operation/control section based on a liquid contained in the vessel, the nature or 
J ;t ! weight of a precipitate or a target substance, and/or the contents or purpose of a 

Ul 15 process. 

CP 9. An automatic separator/extractor according to claim 1, wherein said 

Q dispensing section has; a pipette apparatus provided with a group of nozzles, and 

moving means capable of moving said nozzles between said vessel mounted on said 

r. .. £ 

% conveying means and a reagent tank provided apart from said conveying means. 

^ 20 10. An automatic separator/extractor according to claim 1, wherein a reagent tank 

to be drawn from by said dispensing section, a vessel to be dispensed to, an amount to 
be drawn or discharged, a speed of drawing up or discharge, a timing or sequence of 
drawing up or discharge, the presence of insertion or removal of the pipette tips or 
the timing therefor, the presence or timing of washing, and/or a relationship to 
25 movement are set by the operation/control section based on the contents of the 
indicated process. 

11. An automatic separator/extractor according to claim 1, wherein a sensor for 
detecting liquid level is provided in a reagent tank provided in said dispensing 
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section, and liquid such as reagent is automatically supplied to said reagent tank in 
response to said sensor. 

12. An automatic separator/extractor according to claim 1, wherein said liquid 
processing section is provided with a magnet or electromagnet such that poles thereof 
are positioned outside a bottom or side wall of each well of a mounted vessel. 

13. An automatic separator/extractor according to either one of claim 1 and claim 
12, wherein said liquid processing section is separately provided with a liquid 
removal section for removing liquid other than precipitate inside a vessel mounted on 
said conveying means, and a liquid extraction section for extracting liquid other than 
precipitate inside a vessel mounted on said conveying means. 

14. An automatic separator/extractor according to claim 13, wherein said liquid 
removal section has; a liquid drawing section, one or a plurality of nozzles 
communicated with said liquid drawing section, and which can be inserted into said 
vessel, 

a vertical movement mechanism for moving in a vertical direction said nozzles 
or vessel in order to insert said nozzles into said vessel or into each well of said vessel, 
and a combined incline mechanism for inclining said nozzles and vessel in 
combination with respect to said vertical axis, and said removal section inclines said 
vessel and draws in liquid from said nozzles and discharges liquid from an opening of 
said vessel without influencing a precipitate. 

15. An automatic separator/extractor according to claim 1, wherein said liquid 
processing section has a position adjustment mechanism for adjusting a relative 
position between tips of said nozzles and inner walls of said vessels in order to 
contact the tips of said nozzles against the inner walls of said vessels. 

16. An automatic separator/extractor according to claim 15, wherein said position 
adjustment mechanism has; 

a cylindrical support section for supporting a plurality of nozzles arranged 
along a horizontal cylindrical axis direction thereof and passing through opposite 
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cylindrical side faces to protrude downwards, so as to be rotatable about said 
cylindrical axis, 

a flexible tube for communicating between an upper end of each of said nozzles 
and said liquid drawing section, and 

a rotation mechanism for rotating said cylindrical support section and/or a 
slide mechanism for sliding said cylindrical support section in a horizontal direction. 

An automatic separator/extractor according to claim 1 plnim I5 0r claim 16, 
wherein in said processing section, an incline angle, incline speed and/or incline 
timing of said combined incline mechanism, a movement direction and movement 
amount by said relative movement mechanism, and a drawing speed and/or a 
drawing timing, are set by said operation/control section based on; the contents or 
punafose of an indicated process, a shape or size of a nozzle or vessel, the nature of a 
n/ecipitate or solution and an amount of these and/or a level of these. 

18. An automatic separator/extractor according to claim 13, wherein a liquid 
extraction section for extracting liquid other than precipitate has an integration 
apparatus having drawing/discharge means for drawing and discharging fluid, and a 
plurality of nozzles which pass fluid thereinside by said drawing and discharging, 
and which are provided so as to be insertable into each well of said vessel, and said 
liquid extraction section draws liquid in a vessel mounted on said conveying means 
and discharges this to another vessel mounted on said conveying means. 

19. An automatic separator/extractor according to claim 18, wherein said 
integration apparatus has; 

a main body provided with a plurality of cylinders corresponding to a plurality 
of wells provided in said vessel, 

a plunger section provided with a plurality of push plungers which protrude so 
as to be insertable into each of said cylinders, 

a plurality of nozzles provided beneath said cylinders for communicating with 
said cylinders, and 
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a tip section having a plurality of pipette tips detachably fitted to said nozzles. 
An automatic separator/extractor according to either one of claim 18 and claim 



19, whereinfsaid extraction section has; a moving means for moving said integration 
section between a vessel mounted on said conveying means and a vessel or a washing 
section for pipette tip washing provided apart from said conveying means. 

21. ^An automatic separator/extractor according to claim 19, wherein said 
integration apparatus uses a link mechanism to attach or remove said tips to or from 
said nozzle section. 

22. An automatic separator/extractor according to claim 18, wherein a drawing 
and discharging speed of said liquid extraction section, an insertion depth of a pipette 
tip in a vessel, a drawing and discharging timing, or a type of pipette to be used are . 
set by said operation/control section based on the contents or purpose of a process, the 
nature or amount of liquid, precipitate, or target substance, or the shape or size of a 
vessel. 

23. An automatic separator/extractor according to claim 3, wherein for said 
agitating section, individual through holes are bored in said mounting sections far 
mounting vessel on said conveying means, and at a secured position on a path at at 
least one location where each mounting section stops there is provided a vibration pin 
which passes through said through hole from the bottom side o f the mounting section 
and which is moveable back and forth and which can be vibrated, and above a vessel 
which is mounted at the mounting section at. said secured position there is provided a 
vessel holding section for pushing and holding said vessel which has been pushed 
upwards by advancing said vibration pin. 

24. An automatic separator/extractor according to claim 23, wherein said vessel 
holding section of said agitating section is formed from a frame for contacting said 
vessel only at a rim on an upper face of the vessel, and the nozzles or tips of said 
dispensing section can be inserted from above said frame into said vessel which is 
beneath said frame. 
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automatic separator/extractor according to either one of claim 22 and claim 
Lerein the vibration strength, vibration period pattern, vibration time and 
timing due to said agitating section are set by said operation/control section based on 
the nature or amount of liquid contained in a vessel, the shape or size of a vessel, 
5 and/or theT contents or purpose of a process. 

26. An automatic separator/extractor according to claim 1, wherein said vessel 
moving means moves said vessel between an incubator provided in addition to said 
conveying means and set at one or more temperatures, the mounting fiction of said 
conveying means ailisaid separator. 
10 27. An automatic separator/extractor according to claim 26, wherein movement 
origin and movement destination, movement timing, or movement speed of said 
vessel are set by said operation/control section based for example on the contents or 
purpose of a process, or a liquid amount contained in a vessel. 

28. A method of controlling an automatic separator/extractor having with respect 
15 to an automatic separator/extractor having: 

conveying means for conveying a vessel along a closed path, which has a 
plurality of mounting sta tions for mounting tha vassals , 

a dispensing section for dispensing a reagent or the like into said vessel, 
a liquid processing section for removing and/or extracting liquid other than a 
20 precipitate inside said vessel, 

a separator for performing separation with respect to contents inside said 
vessel which is mounted on said conveying means and/or a vassal which is installad 
awav from said conveying means, 

vessel moving means for bringing in and taking out said vessel with respect to 
25 the mounting sections of said conveying means and/or separator, and 

an operation/control section for performing operation and control with respect 
to said conveying means, said dispensing section, said liquid processing section, said 
vessel moving means, and said separator, wherein the liquid processing section has; a 
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li quid drawing section , one or a plurality of nn*7.i«« mm m nn^kH wit^ sa ,H i ifr iH 

drawing section, and whirh ran hg insflrteH into said V ft fiaP l 

a vertical movement, mechanism for moving in a ™rti™ \ rWhinn ^ nm ] f ^ 

or vessel in order to insert said nozzles into said yg gco i nr into Anrh Wft n n f said v OQ ^| 
and a combined incline mechanism for inclining « a i H no**]** a ^d , Yf ftP1 .| j n 
combination with resnect, to said vertical axis, in nrfor to inciin* « a id „ QSSfl i and dr aw 
i n li quid from sa id nozzles without in fluencing a prfiripitahA 
a step for analyzing instructions from outside, 
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a step for dispensing reagent or the like into a vessel mounted on said 
conveying means according to instructions, 

a step for agitating contents inside said vessel mounted on said conveying 
means according to instructions, 

a liquid processing step for removing and/or extracting liquid other than 
precipitate inside a vessel mounted on said conveying means according to 
instructions, hv co nveying the vessel to the location whcrp liquid p rnpA^j n g 
executed hv the liquid Processing section, inserting thA n ozy.lAs iny> thft vPfififlls an d 
i ncl i ning the nobles and ve ssel in combination without influencing a prttmpit atp, 

a step for bringing in or taking out said vessel with respect to the mounting 
sect i ons of conveying means and/or the separator according to instructions, and 

a separation step for performing separation according to instructions. 

29. A method of controlling an automatic separator/extractor according to claim 
28, wherein said separation step and/or liquid processing step are characterized in; a 
step for mounting a vessel containing a target substance which is combined with 
magnetic particles on a magnetic force means for generating a magnetic force and 
precipitating the magnetic particles according to instructions, and 

in moving said vessel to a position where there is no influence of magnetic force due 
to said magnetic force means or the like, and then with said vessel under the 
influence of a magnetic force due to a magnetic force means other than said magnetic 
force means, or in a condition where a magnetic force of said magnetic force means is 
received, rotating said vessel and discarding liquid other than the magnetic particles 
and/or extracting liquid other than magnetic particles from the vessel. 

30. A liquid processing apparatus having; 

a liquid drawing section, a plurality of nozzles communicated with said liquid 
drawing section, and which can be inserted into each well of a microplate, 

a vertical movement mechanism for moving in a vertical direction said nozzles 
or microplate in order to insert said nozzles into each well of said microplate, 
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a combined incline mechanism for inclining said nozzles and microplate in 
combination with respect to a vertical axis, and 

5 



10 



15 



25 
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a relative movement mechanism for relatively moving tips of said nozzles and 
wells of said microplate, 

and which inclines said microplate and draws in liquid from said nozzles or 
discharges liquid from an opening of said microplate without influencing a precipitate. 
31 An integration apparatus having a tip section having; 

a body provided with a plurality of cylinders corresponding to a plurality of 
wells provided in a microplate, 

a plunger section projectingly provided with a plurality of insertion rods which 
are insertable in each of said cylinders, 

a plurality of nozzles provided beneath each of said cylinders and 
communicating with said cylinders, and 

a plurality of pipette tips removably fitted to said nozzles, and 
a cover nlate for covering beneath the pip ette tips in nrder to prevenf fl M jd 
drinning at. times Other than during drawing a n d discharging which run ha driven 
hack and forth 



